ABSTRACT
➣ The deTrimenTal effecTs of job loss on healTh
have been well documented in the general population. 1, 2 Several longitudinal studies have shown a relationship between unemployment and mortality.
3, 4 The scientific evidence linking unemployment and poor health is substantial enough to suggest that a portion of the association is causal. 5, 6 Likewise, the perceived threat of unemployment implies the loss of important financial resources and the potential frustration of some of the needs thought to be associated with the health benefits of employment, including structured time and regular activity, regular contact with people outside the immediate family, connection with goals that transcend one's own, and identity and position within society. 7, 8 Some studies have suggested that job insecurity (the perception that one may lose one's job, as well as negative work-related conditions) may be as detrimental to health as job loss itself. 9, 10 In this sense, job insecurity, which refers to a subjective experience that includes a threat of involuntary job loss and which involves a degree of uncertainty about the future, 8, 11, 12 represents a classic work stressor and can result in various strains, according to stress process theory. 13, 14 A meta-analysis of mainly cross-sectional studies in the general population found that job insecurity was associated with poorer health, particularly mental health. 15 Subsequent studies have also reported significant associations between job insecurity and a variety of health outcomes, including self-rated health, minor psychiatric disorders and/or depressive symptoms, [16] [17] [18] increased use of health services and visits to general practitioners, 19 high cholesterol levels and high blood pressure, 16 and coronary artery disease. 20 Published reports of gender differences in the association between job insecurity and health have been inconsistent. Several studies have reported similar effects of job insecurity for men and women in the general population. 16, 21, 22 However, one study found that gender moderated the association between job insecurity and well-being, indicating that job insecurity did not affect psychological well-being in women. 8 One longitudinal study found that job insecurity predicted severe depressive symptoms in men but not in women, 23 and another study found that job insecurity was associated with poor health for both men and women, but that the effect was stronger for men. 24 Although there is substantial evidence linking job insecurity with health in the general population and with health conditions other than HIV/AIDS, there is a lack of evidence for people living with HIV, a group that has a high prevalence of unemployment, ranging from 45% to 62%. 25, 26 Given the unique nature and episodic course of HIV disease, this issue is particularly salient. The study of the relationship between work and health has traditionally focused on the negative effects of job loss or unemployment rather than the positive effects of employment and return to work. We have recently shown, in a systematic review of longitudinal studies, that return to work has beneficial effects on health in a variety of populations, time frames and settings. 27 In the context of HIV, we have also shown, in a cross-sectional study 28 and a longitudinal study, 29 that employment is associated with better physical and mental health quality of life. The specific objective of the study reported here was to evaluate whether job security offers additional quality-of-life benefits beyond those provided by employment alone-for both men and women living with HIV-while controlling for clinical and socio-behavioural factors.
Methods
Study population and design. This cross-sectional study presents baseline enrolment data collected between October 2007 and July 2009 from the Ontario HIV Treatment Network Cohort Study. This ongoing longitudinal observational cohort study collects data on the clinical profile and social determinants of health of people living with HIV at 11 clinical sites across the province of Ontario, Canada. There is substantial diversity among the study participants, who broadly represent the population of HIV patients receiving care in Ontario. 30 A profile of the cohort and the survey recruitment details are available elsewhere. 30, 31 Eligible participants in this cohort study are adults (> 16 years old) with evidence of HIV infection (positive result on HIV antibody test or laboratory evidence of HIV infection) who are residents of Ontario and are able to provide informed consent. Enrolled patients receive an honorarium for participation. The HIV Research Ethics Board of the University of Toronto approved the study.
Measures. We used a structured interview format to collect socio-demographic data. 30 We dichotomized sexual orientation as heterosexual versus gay, lesbian or bisexual; marital status as married or living common-law with a partner versus single, separated, divorced or widowed; ethnicity as white versus nonwhite; country of birth as Canada versus outside Canada; education as high school diploma or above versus less than high school; and personal income as at least $30 000/year versus less than $30 000/year (based on the median value for this variable). Non-medicinal use of drugs was assessed by a single item asking participants to report whether they had used drugs for nonmedicinal purposes in the past 6 months. We used a validated questionnaire to measure alcohol use 32 and used the Canadian Community Health Survey definition of heavy alcohol use (i.e., participant reported drinking alcohol in the past 12 months, had 5 or more drinks on a typical day and did this more than once a month). Data on CD4 cell count (i.e., immune cell count) were collected through electronic medical records and chart abstractions. Information about viral load was obtained through a data linkage with Public Health Ontario Laboratories, an agency that conducts serological, viral and bacteriological test results for the province. 30 We categorized recent CD4 counts as at least 500 cells/µL versus less than 500 cells/µL and recent viral load as detectable (≥ 50 copies/mL) versus undetectable (< 50 copies/mL). We dichotomized employment status as employed (i.e., working for pay) versus non-employed (i.e., unemployed, volunteering, student, retired or on disability) and job security as secure, if participants reported feeling "secure or very secure," versus insecure, if they reported feeling "very insecure, insecure or neutral" on the job security item ("How secure do you feel in your current job?"). We then created a 3-level employment/ job security variable that combined these 2 dichotomous variables as securely employed, insecurely employed and non-employed.
We administered the SF-12 Health Survey 33 to those participants who completed the core questionnaire for the cohort study (at 7 sites across the province of Ontario) and the SF-36 Health Survey 34 to those participants who completed an extended version of the questionnaire (at 4 sites in Toronto). We followed the developers' instructions to compute the Physical Component Summary (PCS) and the Mental Component Summary (MCS) scores using the SF-12 for all participants, because the 12 items of the SF-12 are also included within the SF-36 and form the same 8 health domains in both versions of the instrument (i.e., general health perception, physical functioning, role functioning, body pain, vitality, social functioning, role emotional and mental health).
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Statistical analysis. To determine whether individuals excluded from analysis (as described below) were significantly different from those included in the analyses, we compared the sample characteristics for the 2 groups using t tests for continuous variables and Pearson's c 2 tests for categorical variables.
We performed bivariable regression analyses between the SF-12 PCS and MCS scores and each of the predictor variables to determine which variables were most strongly associated with each outcome. We selected for inclusion in the regression models the covariates that showed the strongest relationship with the particular outcome of interest (p < 0.10). When 2 covariates were highly correlated (e.g., CD4 counts and viral load), we selected the variable that showed the strongest association with the outcome of interest. We fitted 2 separate models, including the PCS and the MCS scores as the health-related quality-of-life outcomes, and we included the employment/job security variable in all multivariable regression models. The final models included only those predictors with significant associations with the outcomes (p < 0.05), and we ensured that potential effect modifiers did not affect the coefficient of employment/job security. Post hoc multiple comparisons (i.e., least significant difference tests) were conducted to compare PCS and MCS scores among participants who were employed with a secure job, those who were employed with an insecure job and nonemployed participants. All analyses were performed using SPSS 16.0 (SPSS Inc., Chicago, Illinois).
Results
Participants. We collected baseline data from 2127 participants in the Ontario HIV Treatment Network Cohort Study. For multivariable analyses, we excluded 197 participants (173 because of missing data on key variables of interest and 24 who identified as transgender, inter-sexed or 2-spirited [see below]). The remaining 1930 participants who were included in the final analyses were not significantly different from the 197 people who were excluded in terms of age, education, recent CD4 counts, job security, non-medicinal use of drugs, alcohol use, and physical and mental health-related quality of life. However, a higher proportion of included participants were male (86% v. 79%, p = 0.006), gay, lesbian or bisexual (71% v. 61%, p = 0.003), white (74% v. 64%, p = 0.004), born in Canada (71% v. 64%, p = 0.035), married or living in a common-law relationship (39% v. 31%, p = 0.019) and employed (47% v. 34%, p = 0.001), and a higher proportion had an annual income of at least $30 000 (45% v. 30%, p = 0.001). Participants included in our final analyses were also more likely to have undetectable viral load (75% v. 65%, p = 0.002) and longer duration since HIV diagnosis (11.4 v. 9.6 years, p = 0.001). We conducted the same regression analyses using mean substitution on the missing variables, and the results were similar to the models reported in this paper. Thus, we report the regression models using the participants with complete data.
Men and women were significantly different in terms of several key variables, including both the main predictors (employment status and job security) and one of the outcomes (mental health-related quality of life). Thus, we decided to stratify by gender instead of adjusting for its effects. Men were significantly more likely to be older, gay or bisexual, white, Canadian-born and employed (Table 1) . Men were also more likely to have a higher level of education and higher income and to report having a secure job. In addition, men were more likely to have lived for longer since their HIV diagnosis and to report non-medicinal use of drugs, heavy alcohol use and better mental health-related quality of life. As noted above, we excluded 24 participants who identified as transgender, inter-sex or 2-spirited because these people did not identify themselves as men or women, and their data could therefore not be stratified by gender.
Associations between sample characteristics and healthrelated quality of life for men. Multivariable analyses showed that, among men, being employed (regardless of job security level) was associated with physical healthrelated quality of life after controlling for being gay or bisexual, being non-white, having a higher level of education, having more income, having higher CD4 counts and having been diagnosed with HIV for a shorter period of time (Table 2) . After adjustment for potential confounders, secure employment was associated with a 6.67-point increase on a 100-point physical health score (95% confidence interval [CI] 5.41 to 7.93) and insecure employment was associated with a 5.33-point increase (95% CI 3.74 to 6.92) in physical health relative to non-employment. With a suggested minimally important difference of 2-3 points for the physical health-related quality-oflife scores, the associations for both secure and insecure employment were both statistically and clinically significant. Thus, job security was not significantly associated with physical health-related quality of life (b = 1.34, 95% CI -0.22 to 2.89). Multivariable analyses also showed that job security was associated with mental health-related quality of life among men, which suggests that employment may offer a mental health benefit only if the job is perceived to be secure (Table 2 ). Employed men with secure jobs reported significantly higher mental health-related quality of life than those who were non-employed (b = 5.27, 95% CI 4.07 to 6.48), but insecure employment was not associated with a significant increase in mental health relative to non-employment (b = 0.18, 95% CI -1.53 to 1.90). Thus, after adjustment for potential confounders, job security was associated with an average increase of 5.09 points in mental health (95% CI 3.32 to 6.86). With a suggested minimally important difference of 3 points for the mental health-related quality-of-life scores, this association was statistically and clinically significant. Being older, heterosexual, married or living in a common-law relationship and not participating in non-medicinal drug use were also associated with higher mental health scores.
Associations between sample characteristics and health-related quality of life for women. Multivariable analyses showed that, among women, being employed (regardless of job security level) was significantly associated with both physical and mental health-related quality of life (Table 3) . After adjustment for potential confounders, secure employment was associated with an average increase of 4.83 points (95% CI 2.23 to 7.43) and insecure employment with an increase of 4.71 Table 2 Results of bivariable (unadjusted) and multivariable (adjusted) regression models for male participants (n = 1660) * Unadjusted estimates (β and 95% CI) were derived from bivariable regression models, and adjusted estimates were derived from multivariable regression models. The model for physical health-related quality of life was adjusted for sexual orientation, ethnicity, education, personal income, CD4 count, time since HIV diagnosis and employment status. The model for mental health-related quality of life was adjusted for age, sexual orientation, marital status, non-medicinal use of drugs and employment status. Signifi cance level was p ≤ 0.05. All p values are 2-sided. † The instrument developers suggest a minimally important diff erence of 2-3 points for PCS, as this diff erence in quality-of-life scores is comparable to the disease burden of serious illnesses such as heart disease, lung disease, diabetes, arthritis and cancer. 33 ,34 ‡ The instrument developers suggest a minimally important diff erence of 3 points for MCS,as this diff erence in quality-of-life scores is associated with a 30% increased risk of using mental health services and a 30% increased risk of depression. 33 ,34 § The reference group is "non-employed. " ¶ Post hoc multiple comparisons of least signifi cant diff erence test.
points (95% CI 0.74 to 8.68) in physical health compared with non-employment. Thus, the additional physical health benefit attributed to job security was minimal and non-significant (b = 0.12, 95% CI -4.03 to 4.28). Younger age, being married, having a higher level of education and not participating in non-medicinal drug use were also associated with better physical health. For mental health, having a secure job was associated with an average increase of 6.02 points (95% CI 2.83 to 9.22) relative to non-employment, after adjustment for potential confounders. Being lesbian or bisexual and participating in non-medicinal drug use were also independently associated with lower mental healthrelated quality of life. With a suggested minimally important difference of 3 points, the association between secure employment and mental health-related quality of life was both statistically and clinically significant, whereas the association between insecure employment and mental health was not statistically significant but may be of clinical importance.
Interpretation
This paper conceptually expands on previous studies that have evaluated the health effects of the availability of work (i.e., employment versus nonemployment) 28, 29, 35 by examining the association between health and one aspect of the nature or quality of work (i.e., job security). We found that for men living with HIV, having a job was associated with better mental health only if the job was perceived as being secure, which suggests that the level of job security makes a difference to mental health. However, we also * Unadjusted estimates (β and 95% CI) were derived from bivariable regression models, and adjusted estimates were derived from multivariable regression models. The model for physical health-related quality of life was adjusted for age, marital status, education, non-medicinal use of drugs and employment status. The model for mental health-related quality of life was adjusted for sexual orientation, non-medicinal use of drugs and employment status. Signifi cance level was p ≤ 0.05. All p values are 2-sided. † The instrument developers suggest a minimally important diff erence of 2-3 points for PCS, as this diff erence in quality-of-life scores is comparable to the disease burden of serious illnesses such as heart disease, lung disease, diabetes, arthritis and cancer. 33 ,34 ‡ The instrument developers suggest a minimally important diff erence of 3 points for MCS, as this diff erence in quality-of-life scores is associated with a 30% increased risk of using mental health services and a 30% increased risk of depression. 33 ,34 § The reference group is "non-employed. " ¶ Post hoc multiple comparisons of least signifi cant diff erence test.
found that job security was not associated with additional physical health benefits beyond those provided by employment alone, which suggests that work is associated with better physical health regardless of the level of job security. For women living with HIV, however, although employment was associated with both better physical and mental health, job security did not provide additional health benefits, which suggests that having a job is more important than the level of security that the job is perceived to offer. We also found that the additional effect sizes associated with job security for both men and women were higher for mental health than for physical health quality of life.
Our finding of a stronger relationship between job security and health among men with HIV than among women with this condition is consistent with some studies conducted in non-HIV populations, 8, 23, 24 but not all. 16, 21, 22 This finding can be explained in part by role theory, which suggests that having a secure job is central to men's traditional role of being the primary source of family support; hence, losing a job or having an insecure job is more stressful for them. 8 This could be true of both gay and straight men, as both groups would typically have no expectation of financial dependence on partners or spouses. Conversely, it is also plausible that the women in this study represented a more vulnerable group, who face more fundamental challenges derived from the combination of other hardships. For example, the women in this study were more likely than the men to be foreign-born, non-white and non-employed. They also had less education, generated less income and were more likely to be working in insecure jobs. It might be that the cumulative effect of these factors placed more pressure on the importance of having a job, any job, regardless of the level of security that the job could offer. It is also possible that for this particularly vulnerable group, the instability of the job did not constitute a sufficiently salient threat relative to the other social challenges they were facing. In addition, given that women are more likely than men to be over-represented in precarious employment, 36 they would generally have lower expectations related to job security and stability. This suggests that gender differences may be explained-at least in part-by the differences in the structure of occupations and the characteristics of jobs available to men and women. Our finding of a stronger association between job security and mental health than between job security and physical health is consistent with studies that have evaluated the contribution of job insecurity to poor health in the general population. One meta-analysis reported that the average size of the associations between job insecurity and mental health was greater in magnitude than the average size of such associations for physical health. 15 A potential explanation for this finding is that the stress associated with the threat of job loss may have a more proximal, earlier and/or more direct effect on mental health, which can then be translated through neuroimmunological and other pathways into worse physical health at a later time. 16, 20 It could be argued that experiencing uncertainty for an extended period of time (the classic emotional exhaustion or burnout that is a defining feature of job insecurity) is in some ways worse than actual job loss, which at least allows the person to face the outcome and take steps to regain control and cope with the loss. On the other hand, in our previous studies of people with HIV, in which we have examined the health differences associated with the availability of work (the simpler comparison between employed and non-employed participants), we have found that the strength of the relationship between employment and health was greater for physical than for mental health. 28, 29 In those previous studies, we suggested that the relationship between employment and health might be more pronounced for physical health because of a process of adaptation to the experience of unemployment that is more salient to the mental health component of quality of life. 28, 29 This finding would be consistent with set-point theories suggesting that people's mental health tends to return to baseline levels over time after reacting negatively to job loss, 37 although some studies have found that unemployment can have long-term effects on wellbeing. 38, 39 It might be that factors related to the nature or quality of work-in addition to the availability of work-may have a differential effect on different health attributes. The strengths of this study include the examination of a broad set of socio-demographic data for a relatively heterogeneous sample of people with HIV, with comprehensive adjustment for a range of potential confounders. However, our study did have some limitations. The cross-sectional nature of the data did not allow us to establish the direction of the association between job security and health. Although our conceptual framework assumed that job insecurity precedes poor health, it is also plausible that people suffering from poor health are more likely to experience job insecurity and to be more strongly affected by it. Future research using longitudinal data would provide an opportunity to examine the relative contributions of these reinforcing mechanisms. Gender differences should also be interpreted with caution, because the men and women in our study had different demographic and clinical characteristics. It is also possible that the small sample size for the women participants may have increased the probability of type 2 error (i.e., failing to detect a difference when there is one), particularly in the multivariable analyses.
Another potential limitation of this study is the use of a single-item measure of job security. It has been argued that the definition of job insecurity as the threat of job loss exclusively is too narrow, 11 as there are other important factors that should be taken into account, such as threats to career opportunities or to valued job features, employment conditions (e.g., demotions), relations with co-workers and a person's powerlessness to deal with these threats. 8, 11, 12, 15, 40, 41 Despite the narrow focus of a single-item measure, studies that have used multi-item measures of job insecurity have revealed stronger associations between job insecurity and various outcomes than studies using single-item measures. 15 As such, our use of a single-item measure of job security may have neglected important components of the experience of working in an insecure job, but it is also plausible that our findings underestimated the health effects of job insecurity. To our knowledge, this is the first study that has examined the association between job security and health among people with HIV. We focused on the availability of work (employment status) and only one of many aspects related to the nature or quality of work (job security). The increasing body of research on the availability and quality of work suggests that policies that focus on improving employment opportunities may offer not only income stability but also health benefits to people with HIV. These preliminary findings indicate the need for thorough discussions between health care providers and people living with HIV regarding disability, employment stability, and access to employment supports and benefits. Insecure jobs are more likely to have limited benefits, even in countries with universal health care, where access to drug coverage, dental and other health services, and disability insurance is mostly sponsored by employers. AIDS service organizations generally offer limited return-towork programs or retention supports for those who are currently working and may be struggling to keep their jobs, but these organizations may work in partnerships with health care providers to assist people with HIV navigate the systems for medication coverage and health care benefits.
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